The ITER Diagnostic Pressure Gauges (DPG) 
Status of the development of diagnostic pressure gauges for the operation in ITER

Introduction
In ITER, plasma will interact with the first wall and the divertor and neutral gas will be continuously created and adsorbed also without puffing and pumping accompanied by a continuous exchange of energy and momentum. This non-linear interaction is important since it determines local plasma conditions and loads in the divertor area due to particle streaming, heat and impurity production. In this framework, the neutral pressure is a key variable in understanding and modelling the divertor performance [1] . Fig. 1 [2] .
A comparison of different diagnostics which are already in use for fusion applications such as Pirani gauge, Baratron, Penning gauge and different types of Hot-cathode ionization gauges, showed that ASDEX Pressure Gauge (APG) technology is most suitable for pressure measurements with regard to ITER requirements. The principal scheme of the APG sensor is shown in
The diagnostic provides measurement of the neutral gas density relying on impact ionization of the neutral gas by electrons. The cathode is a doped tungsten filament heated by the direct current and releases the electrons which are then accelerated by the control electrode (CE) also providing chopped operation by setting its voltage higher and lower than the filament potential to cancel large offsets and leakage currents. Afterwards electrons are further accelerated by the acceleration grid (AG) and reach the ionization volume
where they collide and ionize the neutrals. The ion current and electron current are measured at the ion collector (IC) and the acceleration grid respectively.
Neutral gas pressure is then calculated by means of following equation [2]:
where is the sensitivity of the gauge, which has to be determined in a calibration process for the pressure range and magnetic field strength that prevail in the fusion device. It should be noted that a linear arrangement of the electrodes (see Fig. 1 [6] Fig. 1 and parameters of the acceleration grid has been identified (see Table 1 ). 
Investigation of design solutions to improve the operation of the DPG head
Optimization of the electrode's geometry and potentials
Simulations of the electron dynamics, collisions and ionization events, occurring during the operation of the DPG, have been performed by means of Monte Carlo code originally developed at IPP
System level design activities for the DPG electronics
The main functions of the DPG control and measure electronics are i) to drive electric potentials of the DPG head electrodes, ii) to measure the ion and electron currents and iii) control the latter via a feedback loop. There are some specific difficulties and challenges in the realization of these functions related to the dimensions and a harsh environment of ITER. Fig. 4. 
Results of RAMI analysis
Conclusion and future work
